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claims as attached. 




>J/^^. (Amended) A system interface comprising: 

(a) a plurality of first director boards, each one of the first director boards having: 

(i) a plurality of first directors; and 

(ii) a crossbar switch having input/output ports coupled to the first 
directors on such one of the first director boards and a pair of output/input ports; 

(b) a plurality of second director boards, each one of the second directors boards 

having: 

(i) a plurality of second directors; and 

(ii) a crossbar switch having input/output ports coupled to the second 
directors on such one of the second director bo ards and a pair of output/input ports; 

(c) a data transfer section having a ;ache memory, such cache memory being 
coupled to the plurality of first and second dire ;tors; 

(d) a message network, operative in lependently of the data transfer section, 
coupled to the pair of output/input ports of eacl one of the directors boards of the plurality of 
first director boards and to the pair of output/input ports of each one of the directors boards of 
the plurality of second director boards; and 

(e) wherein the first and second directors control data transfer between the first 
directors and the second directors in response tolmessages passing between the first directors 
and the second directors through the message network to facilitate data transfer between first 
directors and the second directors with such datajpassing through the cache memory in the 
data transfer section. 

2. The system interface recited in cla|m 1 wherein each one of the first directors 
includes: 

a data pipe coupled between an input of siiph one of the first directors and the cache 
memory; 
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a controller for transferring the messages between the message network and such one of the 

'jtyjt' first directors. 

3. The system interface recited in claim 1 wherein each one of the second 
directors includes: 

a data pipe coupled between an injput of such one of the second directors and the 
cache memory; 

a controller for transferring the messages between the message network and such one of the 
second directors. 

4. The system interface recited i^i claim 2 wherein each one of the second 
directors includes: 

a data pipe coupled between an input \>f such one of the second directors and the 
cache memory; 

a controller for transferring the messages between the message network and such one of the 
second directors. 

5. The system interface recited in cl^im 1 wherein each one of the first directors 
includes: 

a data pipe coupled between an input of s\ich one of the first directors and the cache 
memory; 

a microprocessor; and 

a controller coupled to the microprocessor abd the data pipe for controlling the 
transfer of the messages between the message network and such one of the first directors and 
for controlling the data between the input of such onp of the first directors and the cache 
memory. 

6. The system interface recited in claim \\ wherein each one of the second 
directors includes: 

a data pipe coupled between an input of such ohe of the second directors and the 
cache memory; 

a microprocessor; and 
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a controller coupled to the microprocessor and the data pipe for controlling the 
transfer of the messages between the message network and such one of the second directors 
and for controlling the data between the rniput of such one of the second directors and the 
cache memory. \ 

7. The system interface recitefl in claim 5 wherein each one of the second 
directors includes: \ 

a data pipe coupled between an input of such one of the second directors and the 
cache memory; \ 
a microprocessor; and \ 

a controller coupled to the microprocessor and the data pipe for controlling the 
transfer of the messages between the message network and such one of the second directors 
and for controlling the data between the input of such one of the second directors and the 
cache memory. \ 

8. (Amended) A data storage systemlfor transferring data between a host 
computer/server and a bank of disk drives through a system interface, such system interface 
comprising: \ 

(a) a plurality of first director boards coupled to host computer/server; each one of 
the first director boards having: \ 

(i) a plurality of first directors; and 

(ii) a crossbar switch having input/loutput ports coupled to the first 
directors on such one of the first director boards and alpair of output/input ports; 

(b) a plurality of second director boards coupled to the bank of disk drives, each 
one of the second director boards having: \ 

(i) a plurality of second directors; and 

(ii) a crossbar switch having input/output ports coupled to the second 
directors on such one of the second director boards and a pair of output/input ports; 

(c) a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of first and second directors; \ 
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(d) a message network, operative independently of the data transfer section, 
coupled to the pair of output/input ports\of each one of the directors boards of the plurality of 
first director boards and to the pair of ouiput/input ports of each one of the directors boards of 
the plurality of second director boards; ana 

(e) wherein the first and second directors control data transfer between the host 
computer and the bank of disk drives in response to messages passing between the first 
directors and the second directors through the message network to facilitate the data transfer 
between host computer/server and the bank of disk drives with such data passing through the 
cache memory in the data transfer section. \ 

9. The system interface recited in Claim 8 wherein each one of the first directors 
includes: \ 

a data pipe coupled between an input of such one of the first directors and the cache 
memory; \ 

a controller for transferring the messages between the message network and such one 
of the first directors. \ 

10. The system interface recited in claim\8 wherein each one of the second 
directors includes: \ 

a data pipe coupled between an input of suchlone of the second directors and the 
cache memory; \ 

a controller for transferring the messages between the message network and such one 
of the second directors. \ 

1 1 . The system interface recited in claim 9 wherein each one of the second 
directors includes: \ 

a data pipe coupled between an input of such one of the second directors and the 
cache memory; \ 

a controller for transferring the messages between the message network and such one of the 
second directors. \ 
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I 12. The system interface u-ecited in claim 8 wherein each one of the first directors 

includes: \ 

a data pipe coupled between kn input of such one of the first directors and the cache 
memory; \ 
a microprocessor; and \ 

a controller coupled to the microprocessor and the data pipe for controlling the 
transfer of the messages between the message network and such one of the first directors and 
for controlling the data between the input of such one of the first directors and the cache 
memory. 1 

13. The system interface recited in claim 8 wherein each one of the second 
directors includes: 1 

a data pipe coupled between an input of such one of the second directors and the 
cache memory; 1 
a microprocessor; and I 

a controller coupled to the microprocessor and the data pipe for controlling the 
transfer of the messages between the message network and such one of the second directors 
and for controlling the data between the input of such one of the second directors and the 
cache memory. 1 

14. The system interface recited iA claim 12 wherein each one of the second 
directors includes: 1 

a data pipe coupled between an input df such one of the second directors and the 
cache memory; 1 
a microprocessor; and \ 

a controller coupled to the microprocessor and the data pipe for controlling the 
transfer of the messages between the message network and such one of the second directors 
and for controlling the data between the input of such one of the second directors and the 

cache memory. ^ \ 

5. (NEW) A system interfab^ comprising: V 
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(a) a plurality of first director boards, each one of the first director boards having: 

(i) a plurality of fiVst directors; and 

(ii) a crossbar switch having input/output ports coupled to the first 
directors on such one of the first director boards and an output/input port; 

(b) a plurality of second director boards, each one of the second directors boards 
having: \ 

(i) a plurality of Seconal directors; and 

(ii) a crossbar switch having input/output ports coupled to the second 
directors on such one of the second director boards and an output/input port; 

(c) a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of firsi and second directors; 

(d) wherein the data transfer sectiojn is also coupled to the output/input port of the 
crossbar switch of each one of me plurality of first director boards and to the 
output/input port of the crossban switch of each one of the plurality of second 
director boards; I 

(e) a message network, operative independently of the data transfer section; and 
(e) wherein the first and second directors control data transfer between the first 

directors and the second directors in response to messages passing between the first directors 
and the second directors through the message network to facilitate data transfer between first 
directors and the second directors with such data pissing through the cache memory in the 
data transfer section. I 

16. (NEW) The system interface recited in claimllS wherein each one of the first directors 
includes: \ 

a data pipe coupled between an input of such We of the first directors and the cache 
memory; \ 

a controller for transferring the messages between the message network and such one of the 
first directors. \ 
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in claim 16 wherein each one of the second 



17. (NEW) The system interface recitad in claim 15 wherein each one of the second 
directors includes: 

a data pipe coupled between an inj ut of such one of the second directors and the 
cache memory; 

a controller for transferring the messages between the message network and such one of the 
second directors. 

18. (NEW) The system interface recited 
directors includes: 

a data pipe coupled between an inpi^t of such one of the second directors and the 
cache memory; 

a controller for transferring the messages between the message network and such one of the 
second directors. 

19. (NEW) The system interface recited ir^ claim 15 wherein each one of the first 
directors includes: 

a data pipe coupled between an input o|f such one of the first directors and the cache 
memory; 

a microprocessor; and 

a controller coupled to the microprocessor and the data pipe for controlling the 
transfer of the messages between the message network and such one of the first directors and 
for controlling the data between the input of such\one of the first directors and the cache 
memory. 

20. (NEW) The system interface recited in clai^n 15 wherein each one of the second 
directors includes: 

a data pipe coupled between an input of sudfi one of the second directors and the 
cache memory; 

a microprocessor; and 

a controller coupled to the microprocessor and\the data pipe for controlling the 
transfer of the messages between the message network and such one of the second directors 
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and for controlling the data between me input of such one of the second directors and the 
cache memory. \ 

21. (NEW) The system interface recited in claim 19 wherein each one of the second 
directors includes: \ 

a data pipe coupled between an input of such one of the second directors and the 
cache memory; \ 
a microprocessor; and 1 

a controller coupled to the microprocessor and the data pipe for controlling the 
transfer of the messages between the message network and such one of the second directors 
and for controlling the data between the input of such one of the second directors and the 
cache memory. \ 

22. (NEW) A data storage system for transferring data between a host computer/server and 
a bank of disk drives through a system interface, such system interface comprising: 

(a) a plurality of first director boaras coupled to host computer/server; each one of 
the first director boards having: \ 

(i) a plurality of first directors; and 

(ii) a crossbar switch having input/output ports coupled to the first 
directors on such one of the first director boards arid an output/input port; 

(b) a plurality of second director boards coupled to the bank of disk drives, each 
one of the second director boards having: \ 

(i) a plurality of second director^ and 

(ii) a crossbar switch having inpuuoutput ports coupled to the second 
directors on such one of the second director boards ana an output/input port; 

(c) a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of first and second directors; 

(d) wherein the data transfer section is also coupled to the output/input port of the 
crossbar switch of each one of the plurality of first director boards and to the 
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output/input port of the crossbar switch of each one of the plurality of second director 
boards; \ 

(e) a message network, operative independently of the data transfer section; and 

(f) wherein the first and second directors control data transfer between the host 
computer and the bank of disk drives in response to messages passing between the first 
directors and the second directors througmthe message network to facilitate the data transfer 
between host computer/server and the banlAof disk drives with such data passing through the 
cache memory in the data transfer section. \ 

23. (NEW) The system interface recited in claim 22 wherein each one of the first 
directors includes: \ 

a data pipe coupled between an input of such one of the first directors and the cache 
memory; \ 

a controller for transferring the messages Between the message network and such one 
of the first directors. \ 

24. (NEW) The system interface recitedun claim 22 wherein each one of the 
second directors includes: \ 

a data pipe coupled between an input of such one of the second directors and the 
cache memory; \ 

a controller for transferring the messages between the message network and such one 
of the second directors. \ 

25. The system interface recited in claim 23 wherein each one of the second 
directors includes: \ 

a data pipe coupled between an input of such one of the second directors and the 
cache memory; \ 

a controller for transferring the messages between the message network and such one of the 
second directors. \ 

26. The system interface recited in claim 22 whereiAeach one of the first directors 
includes: \ 
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an input of such one of the second directors and the 



a data pipe coupled between an input of such one of the first directors and the cache 
{JfJ^ 4 memory; 

a microprocessor; and 

a controller coupled to thfe microprocessor and the data pipe for controlling the 
transfer of the messages between the message network and such one of the first directors and 
for controlling the data between tl|e input of such one of the first directors and the cache 
memory. 

27. The system interface recited in claim 22 wherein each one of the second 
directors includes: 

a data pipe coupled betwee r 
cache memory; 

a microprocessor; and 

a controller coupled to the microprocessor and the data pipe for controlling the 
transfer of the messages between the message network and such one of the second directors 
and for controlling the data between tl\e input of such one of the second directors and the 
cache memory. 

28. The system interface recced in claim 26 wherein each one of the second 
directors includes: 

a data pipe coupled between an in\)ut of such one of the second directors and the 
cache memory; 

a microprocessor; and 

a controller coupled to the microprocessor and the data pipe for controlling the 
transfer of the messages between the messageVietwork and such one of the second directors 
and for controlling the data between the input o^such one of the second directors and the 
cache memory. 
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